Background: This study aimed to investigate the utilization of preventive health services in the adults with intellectual disabilities from the nationwide database. Methods: The research method of this study is secondary data analysis. The data was obtained from three nationwide databases from 2006 to 2008. This study employed descriptive statistics to analyze the use and rate of preventive health services by intellectual disabled adults. Chi-square test was used to determine the relationship between the utilization of preventive health services and these variables. Multivariate logistic regression analysis was used to explore the factors that affect intellectual disabled adults' use of preventive health services.
Background
The global prevalence of intellectual disabilities was 10.37 per 1,000 populations [1] . In the end of 2011, there were 98,046 people with intellectual disabilities, accounting for 0.4% of the total population in Taiwan [2] . According to a survey conducted in 2006, 89.5% of people with intellectual disabilities in Taiwan lived with family members and 78.0% had no paid employment [3] . People with intellectual disabilities had a shorter life expectancy than did the general population [4, 5] . Standardized mortality ratios for adults with moderate or severe intellectual disabilities were 3 times higher than those for the general population [6] .
A study in the Netherlands determined that people with intellectual disabilities had 2.5 times more health problems than did those without intellectual disabilities [7] . Numerous people with intellectual disabilities developed neurological, digestive, dermatological, and mental disorders, as well as obesity, diabetes, and cardiovascular disease [8] [9] [10] [11] . People with intellectual disabilities might be unaware of physical problems and might have difficulty verbally expressing such conditions. Patients with intellectual disabilities are often rushed to hospitals for treatment when their physical conditions become severe. Therefore, people with intellectual disabilities must expend more time and effort in receiving medical care and may not be able to obtain required appropriate treatments [12] [13] [14] .
Previous studies have demonstrated that the intellectually disabled persons were less likely to receive preventive health services than the others [15] [16] [17] [18] . For instance, only 25% of women with learning disabilities in Exeter (a city in southwestern England) underwent cervical screening [19] , and in Wales, only 31%-41% of people with learning disabilities received annual health assessments in 2006 and 2009 [20] . People with intellectual disabilities have substantial health needs, and have been reported to benefit from regular health assessments. A randomized controlled study conducted in Australia showed that people with intellectual disabilities who regularly received health assessments were newly diagnosed with diseases at a rate that was 1.6 times that of those who did not receive regular health assessments [21] .
A study in the United States suggested that an increase in preventive services could avert the loss of more than 2 million life-years annually [22] . Increasing clinical preventive health services could effectively lower subsequent medical expenses [23] [24] [25] [26] . Previous studies have indicated that sex, marital status [27] , educational level, age, income, health status, severity of disability, and urbanization level influence the use of preventive health services among disabled people [28] .
To reduce exorbitant medical expenses and improve unequal access to health care, free preventive health services for adults have been promoted since 1995 in Taiwan. The services include medical examinations, health education, blood, and urine tests. All adults aged over 40 years are accessible to this free service. Frequency limitations of this service varied according to different age ranges, i.e., once per three years for the persons aged 40-64 years and once per year for those who aged over 65 years. The examination outcomes are reported to patients, and primary care physicians suggest necessary additional diagnoses, treatments, or follow-ups. There were 21,042 adults with intellectual disabilities met the requirements in 2008. The purpose of this study was to explore of preventive health service utilization among these people and the factors associated with their use.
Methods

Data source and participants
According to the Disabled Welfare Law (1980), local governments in Taiwan provide support such as social welfare, special education, and health care to people with intellectual disabilities. Intelligence quotient (IQ) scores are diagnosed based on an official test administered by a psychologist and certified by the government; the scores are then confirmed by a doctor accredited by the government. If the IQ score of a person is below 70 (more than 2 standard deviations below the mean), the person is identified as having intellectual disabilities. Local governments certify disabled residents and report cases to the central government, and the Ministry of the Interior maintains a registry of certified cases. Intellectual disabilities are categorized according to four levels of severity, namely very severe (IQ: 5 standard deviations below the mean), severe (IQ: 4-5 standard deviations below the mean), moderate (IQ: 3-4 standard deviations below the mean), and mild (IQ: 2-3 standard deviations below the mean).
The study population was 21,042 people in Taiwan with intellectual disabilities, aged over 40 years, and registered with the Ministry of the Interior as of 2008 (Department of Statistics, 2008). Among them, 17.46%, 32.20%, 30.34%, and 20.00% were diagnosed with mild, moderate, severe, and very severe levels of intellectual disabilities, respectively.
The Health Promotion Administration (HPA) has provided free preventive health services for adults in Taiwan since 1995 and maintains a dataset of records of adults who have used such services. Since 1995, Taiwan has implemented the National Health Insurance (NHI) program; 99.68% of the residents are enrolled in the NHI program. The NHI program is a universal, comprehensive health insurance program with a considerably low copayment. The NHI Administration holds all medical claims data and publishes the National Health Insurance Research Dataset for academic research annually. In this study, three data sources were used: the 2006-2008 preventive health service dataset obtained from the HPA, medical claims data from the NHI Research Database provided by the Ministry of Health and Welfare, and information on disabled people from the 2008 Registry of Disabled People obtained from the Ministry of the Interior. The Statistics Center of the Department of Health, Taiwan, helped match the three datasets with personal identification numbers and provided a dataset that included that necessary information for this study. All personal identification information was deleted and personal privacy was protected. The institutional review board of China Medical University and Hospital approved this study (IRB No. CMU-REC-101-012).
Description of variables
Variables in this study included demographics (e.g., gender, age, marital status, educational level, and aborigine status, economic conditions (e.g., premium-based monthly payroll, low-income household status), health status (with or without a catastrophic illness/injury), chronic diseases (including mental disorders, musculoskeletal system and connective tissue diseases, neurological disorders, cancers, blood and blood-forming organs diseases, circulatory system diseases, respiratory diseases, endocrine and metabolic diseases, digestive diseases, genitourinary system diseases, skin and subcutaneous tissue disease, diseases of eyes and auxiliary organs, ear and mastoid diseases, infectious diseases, and congenital malformations); environmental factors (i.e., urbanization of resident areas), severity of disability (i.e., very severe, severe, moderate, and mild), and utilization of adult preventive health services. Urbanization was categorized into eight levels. The first level was the area with the highest level of urbanization, whereas the eighth level was the region with the lowest level of urbanization. A low-income household was defined as a household in which the average monthly income per person was below the lowest living index, i.e., 60% of the living expenditure per person in the previous year in the local area of the household [29] .
Statistical analysis
A statistics software package (SAS 9.2) was used for data analysis. Descriptive statistics was used to describe the percentages of demographic characteristics, economic status, health status, environmental factors, levels of intellectual disability, and the utilization of preventive health services for adults. Chi-square test was used to determine the relationship between the utilization of preventive health services and these variables. Multivariate logistic regression analysis was applied to explore the factors associated with the use of adult preventive health services among the persons with intellectual disabilities. The full model approach was applied in logistic regression analysis. In this study, a p value of less than 0.05 was considered statistically significant.
Results
Basic characteristics of the participants
Among the 21,042 participants, males were the majority (52.97%, n =11,145) ( Table 1) . Those aged 45-49 years were predominant (26.66%, n =5,609). Most of the participants had a educational level of elementary school or lower (72.84%, n =15,327). Those with premium-based monthly payroll less than NT $15,840 (New Taiwan Dollars, NT$) (U.S. $1 = NT $30) accounted for the majority (51.69%, n =10,877). Regarding the relevant chronic diseases, intellectual disability with comorbid mental illness (26.44%) and circulatory system disease (23.93%) were ranked in the first and second places, respectively. Those with moderate level of severity of intellectual disabilities were predominant, accounting for 32.20% (n =6,775).
The utilization of adult preventive health services among the participants
As presented in Table 1 , 16.65% (n =3,503) of participants aged over 40 years used the adult preventive health services. Of them, more females (18.27%) used the services than males (15.21%, p < 0.001). Those aged 60-64 years had the highest utilization (20.20%, p < 0.001). According to the levels of urbanization, those living in the areas of 6 th level of urbanization had the highest utilization (19.59%) whereas those living in urbanization of first level (most urban) had the lowest utilization (11.15%) (p < 0.001). The participants with any catastrophic illness/injury used more preventive health services than those without (23.72% vs. 15.68%, p < 0.001). Among those with relevant comorbid diseases, those having the highest utilization rate were those with diseases of the ear and mastoid process (31.56%), followed by those with endocrine and metabolic disease (30.66%), and those with cancers had the lowest utilization rate (18.80%) compared to the others. The persons with more severe level of intellectual disability were the lower frequent users of services (p < 0.001), indicating that the lowest users were those with very severe level (13.83%) and those with highest utilization rate were the subgroup of mild level of disabilities (19.38%).
Factors influencing the utilization of adult preventive health services among participants
The results of analyzing variables associated with the utilization of adult preventive health services are shown in Table 2 . The factors significantly influencing the utilization included gender, age, marital status, urbanization of resident area, premium-based monthly payroll, low-income household status, catastrophic illness/injury status, relevant chronic diseases, and severity of intellectual disabilities. After controlling for other variables, males were 0.87 times less likely to use adult preventive health services than females (OR = 0.87, 95% CI = 0.80-0.95). When those aged 40-44 years were used as a reference group, the groups aged 65-69 years or ≥ 70 years had significantly lower probabilities to use the services (OR = 0.35, 95% CI = 0.28-0.44; OR = 0.33, 95% CI = 0.26-0.42). Furthermore, the probability of using the services increased with decreasing urbanization of resident areas. Those living in areas with the 6 th level of urbanization were 2.47 times more likely to use the services than those living in the area of first level (most urban) (OR = 2.47, 95% CI = 2.06-2.97).
Using those with less than NT$ 15,840 of premiumbased monthly payroll as a reference group, the group with NT$ 16,500-22,800 was more likely to use the adult preventive health services (OR = 1.16, 95% CI = 1.04-1.29). Those with low-income household status were more likely to use services than those without low-income household status (OR =1.27, 95% CI = 1.14-1.42). Those with catastrophic illness/injury were 1.22 times (95% CI =1.08-1.38) more likely to use the services than those without. In addition, those having endocrine and metabolic diseases (OR = 1.79, 95% CI = 1.63-1.96) or circulatory system diseases (OR = 1.57, 95% CI = 1.43-1.72) were more likely to use the services than those who had not. The probability of using the services decreased with increasing severity of intellectual disabilities. Those with very severe intellectual disability were 0.75 times less likely to use the services than those with mild level of severity (95% CI = 0.66-0.86).
Discussion
In 2004, the overall rate of use of adult preventive health services among those aged 40 to 64 years was 42%, while the rate of use among those aged 65 years or older was 38% [27] . However, only 16.65% of people with intellectual disabilities aged over 40 years used the preventive health services in the years 2006-2008, which was much lower than that of the general population. Another study indicated that, in Taiwan, among the disabled people using adult preventive health services, people suffering from chronic epilepsy had the highest use rate (23.33%), whereas disabled people with major organ malfunction had the lowest use rate (10.21%) [27] .
The results of this study indicated that the utilization of adult preventive health services were not significantly associated with aborigine status and educational level. The finding of females with higher probability to use the services than males was consistent with previous studies reporting the utilization of relevant preventive health services [30] [31] [32] . Those aged ≥ 65 years were less likely to use the services than the others, which might be associated with many elderly persons with intellectual disabilities living in psychiatric hospitals, nursing facilities, and nursing homes [33] .
People with an "unclear" marital status exhibited the lowest use rate. Most people with this status may have been unmarried, and unmarried people exhibited the lowest use rate compared with other marital status groups. The probability of using preventive health services increased with decreasing urbanization of resident areas. Generally, people living in urban areas have more convenient transportations and can get faster access to medical resources than those living in rural areas. However, the Bureau of National Health Insurance (NHI) initiated an Integrated Delivery System program in 1999 that covered all 48 mountainous and island districts. Under the program, NHI-contracted hospitals are responsible for providing medical care, including outpatient care, emergency services, and specialty services. Health care, which consists of outpatient care, preventive care, disease screening, and health education, is provided from mobile vehicles. The mobile care services were provided in mountain areas and offshore islands to narrow the health care disparities. For those with intellectual disabilities living in rural areas, it was common that they and their families went together to receive preventive health services when the mobile care services were provided. As the result, a higher probability of using the services was observed for the persons with intellectual disabilities living in rural areas than those in urban areas. The probability of using preventive health services was found lower for the participants living in the most urbanized areas in this study. It was more likely due to better medical resources and higher accessibility in urban areas. They could obtain necessary medical treatments once they were ill. The high accessibility resulted in less attention being paid to use preventive health services by the participants living in urbanized areas.
Our results indicated that those with a low-income household status were more likely to use the services than the others, which was inconsistent with previous studies reporting that higher incomes were associated with more frequent use of preventive health services [34] [35] [36] . This finding may be resulted from the improvement in eliminating health inequalities between rich and poor populations, as a consequence of implementation of the NHI in Taiwan since 1995.
Aboriginal persons with intellectual disabilities had similar probability of using the services compared to non-aborigines. The results reflected the outcomes of efforts to improve health for vulnerable populations, and to eliminate gaps of health care for the minority in Taiwan. The probability of using the services was higher in those with any catastrophic illness/injury than those without. It was possible that their families were more concerned with changes in their health status for those participants with a catastrophic disease. Therefore, they paid more attentions and used more preventive health services. In consistent with previous studies [37] , we also found that those with very severe level of intellectual disability used less preventive health services. The cognitive and language skills for the persons with very severe intellectual disabilities are lower compared with those with moderate and mild levels of severity. They need assistance and company of other people, which lead to more difficulties in using preventive health services. This study was limited by the sources of data, which did not include information pertaining to personal health beliefs or health behaviors. The lack of objective information on household income in our dataset is regarded as a limitation of this study.
Although health policy has established strategies for eliminating health inequalities that affect people with intellectual disabilities in Taiwan, preventive health services must be markedly improved for people with intellectual disabilities. According to the findings, conducting publicity through the media and educating the public on using adult preventive health services are suggested. In addition, health care organizations should aggressively encourage and arrange free preventive health services for people with intellectual disabilities when they visit physicians, particularly for groups that were determined not to use such services.
Conclusions
This study demonstrated that the significant factors influencing the utilization of adult preventive health services for the persons with intellectual disabilities included gender, age, and urbanization of resident areas, premiumbased payroll, low-income household status, marital status, catastrophic illness/injury status, relevant chronic diseases, and severity of intellectual disabilities. Non-significant factors were aboriginal status and educational level. Those with lower use of preventive health services were characterized by male gender, aged ≥ 65 years, high school education, unmarried, living in urban areas, with skin and blood-forming organs diseases, and with very severe intellectual disabilities.
